Objective: We assessed the prevalence of malarial fever and its association with demographic and socioeconomic factors in children <5 years of age. Methods: Using the data of Pakistan Demographic and Health Survey (PDHS), the socioeconomic condition (SEC) was assessed by using a household wealth index as a proxy indicator, generated through principal component analysis. Two-stage sampling was used for selection of households, and multilevel logistic regression analysis was performed. Results: The PDHS contains 10 935 children <5 years of age with valid information about malaria fever. In total, 36% (3930) children have malaria 2 weeks before the survey. A decreasing trend in prevalence of malaria fever was found with increasing SEC. Compared with SEC Quintile V, children of SEC Quintile I were more likely to get fever [adjusted odds ratio (AOR)¼1.40 (1.15- 
I N T R O D U C T I O N
Malaria fever is a common presentation in Pakistani children <5 years of age that accounts for >60% of the cases [1] . Malaria fever is also associated with high level of malnutrition and mortality. The estimated number of malaria cases in Pakistan is 1.6 million per year including 300 000 confirmed cases in public health-care facilities [2] .
The Millennium Development Goal-6 (MDG) advocates control and elimination of preventable infectious diseases including malaria. According to World Health Organization, Pakistan is one of the seven countries of Eastern Mediterranean Region that have areas of high malaria transmission and confirmed cases. Unfortunately, only 40% of the population receives effective malaria prevention and treatment plan, while MDG stipulates these statistics to be around 75% [3] .
The major part of the population in Pakistan lives in rural areas, and over two-thirds live on <US $2 a day. Previous work indicates that socioeconomic condition (SEC) may increase the risk of malaria fever in Pakistan; yet, there is limited evidence available about its association with fever in children <5 years of age. The purpose of this study was to examine the relationship between SEC and the prevalence of malaria fever among children of age <5 years at two levels, i.e. individual and regional (provinces).
M E T H O D S

Data
The data on children of age <5 years were extracted from Pakistan Demographic and Health Survey (PDHS) for the year 2012-13. The primary objective of the looking in to PDHS was to provide information about the population and health indicators for national and regional levels including rural and urban areas. This is a crosssectional study. The main purpose of considering PDHS was the availability of comprehensive information on predictors in resource-poor setting in Pakistan. Only one episode was counted as a case of malarial fever. Two-stage sampling technique was used for the selection of household to be interviewed. Five hundred primary sampling units (communities) were selected randomly at first stage using probability proportional to size scheme (252 from rural and 248 from urban areas). At second stage, systematic sampling technique was used to select a fixed number of households (28) from each primary sampling units selected at first stage, and in this way, 14 000 households were selected for an interview (7056 in rural areas and 6944 in urban).
Information of 11 763 children was presented in the survey; however, the analysis remained limited to 10 935 children of age <5 years with valid information about fever. The children were considered infected who had malaria fever 2 weeks before the survey and received any malarial drugs. In the PDHS database, 65% had received advice or treatment from a health facility or provider. Moreover, Demographic and Health Surveys use field-friendly equipment and rapid diagnostic testing technologies, whenever possible, to get quick and reliable results. The information about the PDHS can be consulted from elsewhere [2] .
Variables
The main outcome variable was presence of fever in the children of age <5 years during 2 weeks preceding the survey. The main independent variable was SEC based on wealth index, which was derived from principal component analysis using household possessions (radio, television, refrigerator, car, truck, boat, etc.) and change belonging to facilities (source of drinking water, type of toilet facility, electricity, material of roof, material of floor, etc.). The SEC of the household was measured by dividing this wealth index into five quintiles from lowest 20% to highest 20% [2] , i.e. SEC-I (lowest) to SEC-V (highest), to intricate the trend of malaria fever. Other covariates considered in this study were mother's education [none, primary (5 years) and secondaryþ (8 years)], possession of bed nets (yes/no), sex of child (male/female), type of residence (urban/rural), source of drinking water (water through pipe, tube well, filtration plant or bottled was considered as 'safe', while water through any other source such as river, pond, uncovered water was considered as 'unsafe'), type of toilet facility (the toilet or latrine connected to sewage system was considered as 'hygienic', while all others were considered as 'nonhygienic') and access to health center (easy/not easy). All variables were selected after literature review [4, 5] .
Statistical analysis
The data were analyzed in two steps. First, we assessed the prevalence of fever in selected sample and a bivariate association of covariates in the presence of malaria fever. In the second step, the significant factors in bivariate analysis were further analyzed by multilevel logistic regression analysis. The multilevel model that assessed the relation of individual and regional levels was estimated using Stata 11.0 software. Multilevel logistic regression analysis was used to account for the hierarchical nature of PDHS data; twolevel model was applied, i.e. children were at Level 1 and regions were at Level 2. Two-level model for binary response uses a binomial sampling and a logit link [6] .
R E S U L T S
Descriptive analysis
The sample used in this study was extracted from the national representative PDHS data available for 11 763 children. For analysis, 10 935 children of age <5 years were considered who have valid information about malaria fever. Equal number of male (5575) and female (5360) children were observed in the sample (male-female ratio ¼ 1.04). About 3930 children have malaria fever 2 weeks before the survey that is 36% of the study sample. Table 1 shows frequency and percentage distribution of the selected covariates and their bivariate association with the outcome variable. The results demonstrate that prevalence of malaria has significant association with mother's education. The mother with no education has high ratio (53.4%: 2099 of 3930) of getting malaria fever, and the ratio goes down with an improvement in mother education. The resident of a household with or without bed nets did not show the significant association with the outcome variable. Sex of children has significant association with malaria fever, and its prevalence was found high in male children (53.3%: 2093 of 3930). Fever prevalence stood high in children who were residents of rural areas (58.6%: 2304 of 3930). The residents of households with hygienic toilets have more malaria prevalence (69.4%: 2726 of 3930). The prevalence of malaria stood comparatively high for the children of age group 1-2 years (44.1%: 1733 of 3930). One of the key determinants of this study was the SEC of the household. The Table 1 also shows that there is no significant association between SEC fever presence in the children of age <5 years. Table 2 shows that lower two levels of SEC are at high risk of having the disease than that of the highest.
Multilevel analysis
We have considered the significant factors, found in bivariate analysis, for multilevel analysis and presented the results in Table 2 . In univariate analysis, the results showed that the children in rural areas have more chances of malaria fever as compared with children in urban areas; however, this result is no more significant in multivariate analysis. The likelihood of having disease is higher in children with educated mothers than those of uneducated mothers [odds ratio (OR) ¼ 1.17, p < 0.009; confidence interval (CI) ¼ 1.03-1.30).
Male children had more chances of getting sick than female children (OR ¼ 1.15, p < 0.001; CI ¼ 1.06-1.25). The children resident of rural areas were more likely to have the fever when compared with those of urban areas; however, the significance appeared in bivariate analysis disappeared in multilevel analysis. The child of a household with nonhygienic toilet has lower chances of getting malaria (OR ¼ 0.89, p < 0.049; CI ¼ 0.79-0.99).
Children of age <3 years have more chances of getting sick than children of age 3 years (OR ¼ 1.37, 95% CI ¼ 1.26-1.48). Compared with children 3 years of age, children of age 1-2 years of age were more likely of having the fever (OR ¼ 1.57, p < 0.0001; CI ¼ 1.44-1.72) and those of <1 year of age were also more likely of having the fever (OR ¼ 1.51, p < 0.0001; CI ¼ 1.44-1.72).
The key independent variable, SEC that was turned out to be insignificant in a bivariate association, was also included for multilevel analysis because the focus of the study was on the changing behavior of malaria present in children for different households with a different SEC. The association of SEC with the prevalence of fever turned out to be significant for the SEC Quintiles I and II. Compared with the SEC-V households, children of SEC-I households were more likely to have fever (OR ¼ 1.40, p < 0.001; CI ¼ 1.15-1.69) and those with SEC were also more likely to have fever (OR ¼ 1.23, p < 0.016; CI ¼ 1.03-1.45).
The estimated variance between regions was 0.093 with a SD of 0.05, while the value of intra class correlation (ICC) stood 0.03. The values of akaike information criterion (AIC) are reduced from 13 979 to 13 952, and for the full model, the values reduced from 14 104 to 14 100, which indicate that the full model is better than an empty model.
D I S C U S S I O N S
Our study showed that one-third of children of age <5 years had fever before 2 weeks of the survey. The results adjusted for socioeconomic variables indicate a significant association of the malaria fever with mother education, sex of child, type of toilet, age of child and SEC of the household. The results showed that the children of the SEC Quintile V were less likely to have the fever as compared with the children of SEC-I category, and the odds of fever presence increase gradually as the SEC goes down. That is, the households with higher SEC are better able to purchase and correctly use malaria prevention methods resulting in lower risk of malarial fever. The results are consistent with some of the previous work [7, 8] , may be because of the same SEC, as both reference studies are conducted in developing countries (Tanzania and Gambia). The results also showed that the prevalence of malaria fever is higher in rural areas than urban, but these results were no more significant for multilevel analysis. It may be linked to the high level of poverty, type of construction and limited access to the health services in rural areas as shown in [9] [10] [11] .
The results of this study show the absence of association of possession of sleeping bed nets and malaria fever prevalence. However, in the descriptive analysis, it has been observed that the possession of bed nets reduces the chances of fever. These results are in line with other findings [11, 12] , may be because of same population characteristics. Finding of their studies also demonstrates that use of bed net reduces the malaria morbidity and awareness of fever [13] . Female children have lower likelihoods of fever than male children. Type of toilet is one of the significant predictors of the prevalence of malaria fever. The results of this study show that the households with non-hygienic toilets have lower likelihoods of malaria fever. It might be because of the reason that hygienic toilets have greater chances of stagnant water, which could be the major cause of mosquito growth, while a non-hygienic toilet may be outside the house or in open fields where there was lower chance of mosquito growth. As the child got older, the likelihood of fever reduced, which was similar to the results of other studies [5] .
This study has several limitations. First, the use of indirect measure of household wealth position may be criticized. However, it is hard to collect reliable information about income and expenditure data [14] . This study is based on cross-sectional data, which did not allow us to determine the direction of any causal association between household wealth position and nutritional status among women. Finally, we assumed that most cases of fever were because of malaria based on the literature.
Conclusion
Our study found that the likelihood of malaria fever was high in households with lower SEC. We also found that bed nets in a household were associated with lower likelihood of having malaria fever. Therefore, the possession of bed nets to poor families could be a crucial step to control the malaria prevalence. Finally, this study advocates policies for the reduction in poverty to prevent the malaria fever and other diseases associated with low SEC. 
